In a . multi-carrier transmission system, intermodulation distortion (IMD) is generated because of amplifier non-linearities. The presence of IMD degrades the performance of such systems. In this paper, an IMD cancellation technique based on phase shift is presented. The technique depends on applying pre-determined phase shifts to each carrier signal before they are combined. Then, an increased number of amplifiers are used to enable the cancellation of chosen IMD components. The amount of phase shift depends on the frequency components to be cancelled. Simulation results are presented to show the effectiveness of the technique proposed.
INTRODUCTION
Amplifiers introduce non-linear distortions due to a non-linear input-output power characteristic, known as the amplitude modulation to amplitude modulation (AMIAM conversion), and a non-linear input poweroutput phase characteristic known as the amplitude modulation to phase modulation (AMPM conversion). When a signal composed of more than one camer is applied to such a system, integer multiples of main frequencies are summed to form unwanted frequency components. These components have a degradation effect on the performance of the system concerned. 
As it can he seen from Equation 3 , intermodulation products having frequencies such as 2 q + y , 2 q + q , 2 q -q , and 2 q -0 , are produced and some may fall within the bandwidth of the desired signal. Figure I shows the spectra of the output signal. As it can be seen from this diagram, the third order products 2 q -y , and 2 y -q are too close to the original frequencies, hence, it is difficult to filter these components out. The analysis can he expanded to include more than two carriers at input to the amplifier and a variety of amplifier inputoutput characteristics. All analyses present some unwanted frequency components withidclose to the bandwidth of the original signals.
Caficellation of Selected IMD Components
The cancellation of the IMD components within the bandwidth of the original signals would improve the performance of the communication system considered significantly. In what follows, a system is proposed to suppress the third order products in a non-linear system having two carriers at input. The block diagram of the proposed system is shown in Figure 2 . The original carrier signals are shifted by fpl and fp, degrees, added, and then amplified. The signals are also added together and amplified without any shift. Then, the outputs of the two amplifiers are added together. It is obvious that cos(2q-q), cos(2q-y), cos(2q-u2+2p,-@) and c0s(2q-q+2@-qI) will be present in the final output vo(t). For cancelling out these components, the added phase shifts should give +I80 degrees. Solving the two simple equations for the two unknowns, q, and p2 are obtained as 60 degrees and 4 0 degrees respectively.
Hence, 2 x 60 -(-60) = 180 and 2 x (-60) -60 = -180.
Obviously the two third order IMD products will diminish.
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Simulation Results
Matlab has been used to simulate the response of the original non-linear system (no-cancellation) and the proposed system. The spectra of the output signals have been obtained using Fast Fourier Transform (FFT) techniques and then compared to the theoretical results presented above. Figure 3 presents the results obtained comparatively. As it can be clearly seen from the diagram, the selected components can be completely removed without degrading the original signals. This would certainly improve the performance of a nonlinear communications system significantly. Equations have also been derived for n-input systems and simulations have been performed. Initial findings show that the proposed system works for any number of input signals and two amplifiers only. There would be one phase shift circuit for each camer signal. On completion of the simulations, the results will be presented in another publication.
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Figure 3: The spectra of the output signal.
CONCLUSIONS
A system is proposed to cancel selected IMD components in a non-linearly amplified communication enviropment. The system makes use of a simple phase shift technique to cancel out selected IMD components.
Matlab has been used to simulate a conventional and the proposed system and the results have been compared graphically. A general model is accepted for the nonlinear device.
The proposed system can be used for a various systems ranging from cable TV to satellite communications. The only disadvantage of the system is the increased cost and hardware complexity.
Further work is under way to show that the system can be used for any number of inputs. Preliminary results are encouraging. Practical implementation should also he considered to test the effects of problems such as feedback especially at microwave frequency range.
